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ABSTRACT
CONTEXT AND OBJECTIVE: Children’s developmental disorders are often identified late by healthcare 
professionals working in primary care. The aim of this study was to assess the impact of a continuing edu-
cation program on child development, on the knowledge and practices of these professionals. 
DESIGN AND SETTING: Prospective single-cohort study (before-and-after study), conducted in the city 
of Belém, Pará, Brazil. 
METHODS: Two hundred and twenty-one professionals working in primary healthcare (82.2%) par-
ticipated in a continuing education program on child development and were assessed before and after 
implementation of the program through tests on their knowledge of child development, consisting of 19 
questions for physicians and 14 for nurses, and questionnaires on their professional practices. 
RESULTS: One to three years after the program, the mean number of correct answers in the tests had 
increased from 11.5 to 14.3 among physicians in the Healthy Family Program (Programa Família Saudável, 
PFS); 13.0 to 14.3 among physicians in Municipal Health Units (Unidades Municipais de Saúde, UMS); 8.3 
to 10.0 among PFS nurses; and 7.8 to 9.4 among UMS nurses. In interviews with mothers attended by 
these professionals before the program, only 21.7% reported that they were asked about their children’s 
development, 24.7% reported that the professional asked about or observed their children’s development 
and 11.1% received advice on how to stimulate them. After the program, these percentages increased to 
34.5%, 54.2% and 30.3%, respectively. 
CONCLUSIONS: Professionals who participated in the program showed improved performance regarding 
child development knowledge and practices. 
RESUMO
CONTEXTO E OBJETIVO: Alterações do desenvolvimento em crianças frequentemente têm sido tardia-
mente identificadas por profissionais de saúde que atuam na atenção básica. O objetivo deste estudo foi 
avaliar o impacto de um programa de educação permanente sobre desenvolvimento infantil nos conhe-
cimentos e práticas desses profissionais. 
TIPO DE ESTUDO E LOCAL: Estudo de coorte única prospectivo (antes-e-depois), realizado no município 
de Belém, Pará, Brasil. 
MÉTODOS: 221 (82,2%) profissionais da rede básica de saúde que participaram do programa de educação 
permanente sobre desenvolvimento infantil foram avaliados antes e após a implantação do programa, 
através de testes sobre seus conhecimentos em desenvolvimento infantil com 19 questões para médicos 
e 14 para enfermeiros, e questionários sobre sua prática profissional. 
RESULTADOS: Um a três anos após o programa, a média de perguntas certas dos testes aumentou de 
11,5 para 14,3 entre os médicos do Programa da Família Saudável (PFS); 13,0 para 14,3 entre os médicos 
de Unidades Municipais de Saúde (UMS); 8,3 para 10,0 entre os enfermeiros de PFS e 7,8 para 9,4 entre os 
enfermeiros de UMS. Nas entrevistas com mães atendidas por esses profissionais, verificou-se que, antes 
do programa, apenas 21,7% informaram que foram indagadas sobre o desenvolvimento dos seus filhos, 
24,7% relataram que o profissional perguntou ou observou o desenvolvimento da sua criança e 11,1% 
receberam orientação sobre como estimulá-las; após o programa, esses percentuais aumentaram para 
34,5%, 54,2% e 30,3%, respectivamente. 
CONCLUSÃO: Profissionais que participaram do programa apresentaram melhor desempenho quanto 
aos conhecimentos e práticas sobre desenvolvimento infantil.
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INTRODUCTION
Child development is an extremely complex process that has a 
variety of different approaches and perspectives. Its conceptual-
ization varies according to the theoretical framework that is to 
be adopted and the aspects that are to be addressed. Child devel-
opment exhibits universal characteristics that are present in all 
children, regardless of culture or experiences, individual char-
acteristics that are related to genetic inheritance, and charac-
teristics that are related to family background and social con-
ditions. Understanding these three aspects – universal patterns, 
individual characteristics and the influence of family and social 
context – is necessary in order to clearly understand each child’s 
development and the approaches and interventions to be adopted 
in the face of developmental disorders. 
The first years of life, in particular, are the most important 
for full development, and the experiences accumulated during 
this period have an influence throughout life. Nerve tissue pres-
ents its highest growth and maturation during this period and is 
therefore more susceptible to injury. Because of children’s high 
degree of plasticity, it is also at this stage that they respond best 
to treatments and environmental stimuli.1-5 However, to receive 
these interventions, it is necessary to identify the disorder and 
direct the child to specialized services at the earliest possible 
opportunity. Therefore, the task of professionals working in pri-
mary healthcare is to monitor the development of all children 
and identify those with specific needs in order to ensure timely 
referral for intervention.
In Brazil, actions aimed at monitoring child development 
institutionally have been implemented and improved over 
recent years.6 Nonetheless, even in the southern and southeast-
ern regions – areas with higher socioeconomic status and better 
access to health services – child development monitoring has not 
been effective within primary health care.7 Studies conducted in 
Belém, state of Pará (PA), in the northern region, showed that 
even children with moderate and severe disabilities were referred 
late for specialized treatment and that primary care profession-
als did not have satisfactory development of their monitoring 
knowledge and practices.8 Based on these studies, the Municipal 
Health Department of Belém developed a project that was 
aimed at primary care professionals, i.e. physicians and nurses, 
in order to provide training in child development and expan-
sion of the network of services available for children with pre-
established developmental disorders. Other institutions — the 
Federal University of Pará (Universidade Federal do Pará, UFPA, 
the State Health Department of Pará, Pará Society of Pediatrics 
(Sociedade Paraense de Pediatria, SOPAPE), the Pan-American 
Health Organization and the United Nations Children’s Fund 
(UNICEF) — were involved in this process, providing funding 
and technical support, and putting the project into operation. 
This  effort later became the Child Development Monitoring 
Program (Programa de Vigilância do Desenvolvimento 
Infantil).9-11
There is little literature regarding training for health profes-
sionals for monitoring child development, and this is therefore 
an open research field. Studies that examine the effectiveness of 
different types of interventions in improving health profession-
als’ performance have mostly shown that the results are related 
to the teaching methodologies used and that interactive activi-
ties should be prioritized, such as workshops in small groups and 
individualized training sessions.12,13 It has also been found that 
refresher courses, meetings, conferences, seminars, lectures and 
symposia are ineffective for improving physicians’ performance. 
OBJECTIVE
The present study aimed to describe the process involved in 
training Belém’s primary healthcare professionals in child devel-
opment and to analyze the knowledge and practices of the profes-
sionals who participated in the program, one to three years after 
its implementation. 
METHODS
A prospective single-cohort study (before-and-after study) was 
conducted in the city of Belém, state of Pará, located in northern 
Brazil. As the capital of the second largest state in Brazil, Belém had 
29 primary healthcare units during the study period, known as the 
Municipal Health Units (Unidades Municipal de Saúde, UMS), two 
teaching health centers linked to the Federal and State Universities 
of Pará and 29 Healthy Family Centers, where 86 Healthy Family 
Program (Programa Família Saudável, PFS) teams and 22 com-
munity agents worked. Specialized services for children with dis-
abilities included a state referral unit, two university referral units 
(one in partnership with the Municipal Health Department), one 
municipal unit, two philanthropic units and two privately-owned 
units that had service agreements with the National Health System 
(Sistema Único de Saúde, SUS). Of the 29 UMS units, 18 partici-
pated in this study, and the remaining 11 were administered by the 
state at the time when the study began.10 
In 2001, the Municipal Health Department of Belém incorpo-
rated the Child Development Monitoring in Primary Healthcare 
Project into its programming.11 This professional training pro-
gram was aimed at physicians and nurses of the UMS and PFS 
units and included an on-site course of 20 hours. It made use 
of the adapted clinical manual for Integrated Management of 
Childhood Illness (IMCI) (or AIDPI: Atenção Integrada às 
Doenças Prevalentes na Infância, in Portuguese), which was 
later published by the Pan-American Health Organization 
(PAHO) under the title “Monitoring Child Development in the 
IMCI Context”.14,15 This handbook addresses the importance of 
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monitoring child development, the risk factors for developmen-
tal delay, the acquisition of psychomotor development milestones 
and guidelines on stimulation and procedures when detecting 
any delay or disorder in the development of children up to two 
years of age. The course program included lectures, discussions 
on topics relating to normal development and disorders in child 
development, readings, videos and practical assessments with 
children using the methodology presented in the handbook. 
Later on, the professionals also attended three meetings with the 
program coordinators, where they discussed the cases that had 
been referred to them and issues relating to the referred cases, 
with an emphasis on cerebral palsy, autism and the development 
of preterm newborns. 
One to three years after completion of the program, an 
assessment was conducted to investigate the knowledge acquired 
and changes to practices among these healthcare professionals 
with regard to child development. A consent form was drafted 
for distribution among the professionals and mothers who 
were assessed, which explained the research aims for them. The 
research stages and materials were reviewed and approved by the 
Research Ethics Committee of Unifesp.
Assessment tools
The professionals’ knowledge was assessed by applying the Child 
Development Test at three different time-points: before training 
(Pre-Test), immediately after training (Immediate Post-Test) and 
one to three years after the training (One-year Post-Test). Their 
practices were assessed by applying a questionnaire on prac-
tices relating to child development monitoring (Practice-Quest), 
which was applied before the training (Pre-Practice-Quest) and 
one to three years after the training (One-year Post-Practice-
Quest) and also through interviews with mothers, which were 
conducted immediately after the child’s consultation and asked 
about the professional’s assessment and guidance regarding the 
child’s development. These interviews with the mothers were 
conducted before the professionals took part in the program 
(Pre-Int-mothers) and 1-3 years after completion (One-year 
Post-Int-mothers). 
The Child Development Test comprised 19 objective ques-
tions relating to child development, including motor, language, 
personal-social and cognitive skills in the first years of life. These 
questions identified risk factors for developmental problems and 
diseases that interfered with the child’s normal development. The 
test was developed by pediatricians who worked in the care pro-
gram for children with developmental risk and/or delay at the 
Paulista School of Medicine, Federal University of São Paulo 
(Universidade Federal de São Paulo, Unifesp) and was applied 
to the 25 pediatric residents in this institution, comprising 13 
R1 (first-year residents) and 12 R2 (second-year residents), after 
they had completed an internship in this program. The questions 
that produced score percentages below 80% were then revised 
and reformulated. Three models were developed with similar 
questions and difficulty levels for the Pre-Test, Immediate Post-
Test and One-year Post-Test. Questions on diagnosing diseases 
relating to development were not included for nurses. Thus, only 
14 questions were taken into consideration for these participants.
The Practice-Quest consisted of 12 questions relating to the 
professional’s childcare practices. In addition to seeking informa-
tion on the interviewees’ identification number, profession, educa-
tion, prior specialization, employment contracts and use of child 
development assessment tools, the questionnaire also included 
three questions relating to the following professional childcare 
practices that were analyzed in the present study: 1) Do you usu-
ally ask mothers what they think about their children’s develop-
ment? 2) Do you conduct routine assessments on the development 
of children attending this service? and 3) Do you usually advise 
mothers on how to stimulate their children’s development? 
The interviews with the mothers were conducted within the 
health services immediately after the appointment with the phy-
sician or nurse, and these professionals did not know about the 
content of the interviews that were conducted. The interviews 
contained 11 questions and were carried out at two different time-
points. They sought information on the identification number, 
child’s date of birth, enrollment data, consultation type (scheduled 
or not) and the following three questions relating to professional 
practice: 1) whether the professional asked the mother what she 
thought about her child’s development; 2) whether the  profes-
sional observed the child’s behavior; and 3) whether the profes-
sional guided the mother on how to stimulate her child’s devel-
opment. The purpose of these questions was to use information 
from the mother to assess the professional’s attitude regarding 
the monitoring of child development during the consultation. 
The interviews were conducted by a team consisting of six people, 
including a physician, two nurses, two physical therapy students 
and a nursing technician. The team had previously been provided 
with guidance and training so that they maintained uniformity in 
the data completion. The interviews with the mothers were con-
ducted on a convenience sample, regardless of whether this was a 
scheduled childcare appointment. 
A database was created using Epi Info version 6.0 4b, for stor-
age and analysis of the information gathered.16 Chi-square or Fisher’s 
tests were used to compare categorical variables between the two 
groups. Both were calculated using the Epitable program of Epi Info 
6.01.17 The analysis of variance method was used to calculate and 
compare the means in the Epitable program of Epi Info 6.01). In all 
statistical tests, a significance level of 5% (x = 0.05) was used. Bold 
type was used to indicate when the calculated P value (minimum sig-
nificance level) allowed the null hypothesis to be rejected (P < 0.05).
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RESULTS
During the implementation of the program, 269 professionals 
were working in primary care units in the municipality of Belém. 
In the initial stage of the research, an assessment was made of 
the knowledge and practices at consultations among 221 profes-
sionals (82.2% of the total number): 30 UMS physicians (66.6%), 
59 PSF physicians (68.6%), 49 UMS nurses (94.2%) and 83 PSF 
nurses (96.5%). In the final stage of the study (one to three years 
later), some of these professionals were no longer working in 
the municipality’s primary care network. Thus, 136 profession-
als participated in the knowledge assessment (in one of the con-
tinuing education meetings) and 156 participated in the practice 
assessment (in the health units). A total of 442 mothers partici-
pated in the initial stage of the study (two mothers per profes-
sional). In the final stage, 264 of the 312 referred mothers (84.6%) 
agreed to participate in the study (Table 1). 
The results relating to the professionals’ knowledge about 
child development are shown in Table 2 as the means of the cor-
rect answers in the Pre-Test, Immediate Post-Test and One-year 
Post-Test, organized according to job category and work location. 
All 221 professionals answered the Pre-Test and Immediate Post-
Test. The One-year Post-Test was completed by 136 professionals 
who remained in the program for over a year and who attended 
the continuing education meeting at which the One-year Post-
Test was applied. There were statistically significant increases in 
the mean numbers of correct responses between the Pre-Test and 
Immediate Post-Test and between the Pre-Test and the One-year 
Post-Test in all professional categories. Comparison between the 
Immediate Post-Test and the One-year Post-Test did not show 
any statistically significant difference.
Figures 1, 2 and 3 show the results for the professionals’ and 
accompanying mothers’ responses to the three professional prac-
tices questions and the differences between the responses of the 
professionals and the mothers for each question. When asked 
“Do you ever ask the mothers what they think about their chil-
dren’s development?”, 159 of the professionals (71.9%) answered 
“yes” in the Pre-Practice-Quest, compared with 152 (97.4%) in the 
One-year Post-Practice-Quest. With the exception of the physi-
cians in the UMS units (30 professionals), there was a statistically 
significant difference between the responses at the first and second 
time-points. However, among the Pre-Int-mothers, only 21.7% of 
the mothers reported that the professional asked their opinion on 
their child’s development, while among the One-year Post-Int-
mothers, 34.5% of the mothers answered “yes” to this question, 
thus showing a statistically significant difference. Analysis accord-
ing to professional category did not reveal any statistically signifi-
cant difference between physicians at the PFS units and UMS units 
(Figure 1). In  interviews with mothers whose children attended 
scheduled consultations (261), the percentages were slightly higher, 
with no statistically significant difference: 22.6% among the Pre-
Int-mothers and 41.1% among the One-year Post-Int-mothers.
In response to the question asking the professional whether 
he/she conducted routine assessment of children’s develop-
ment during consultations (Figure 2), 168 (76%) answered 
“yes” in the Pre-Practice-Quest, and 151 (98.8%) in the One-
year Post-Practice-Quest. With the exception of UMS physi-
cians and nurses, there was also a statistically significant differ-
ence between the professionals’ responses to the first and second 
Practice-Quest. According to information from the mothers, 
among the Pre-Int-mothers, 24.7% of the professionals asked 
Table 1. Tools applied according to professional category, Belém, 2004
Professional
PFS physicians UMS physicians PFS nurses UMS nurses Total
n % n % n % n % n %
Pre-Test 59 100.0 30 100.0 83 100.0 49 100.0 221 100.0
Immediate Post-Test 59 100.0 30 100.0 83 100.0 49 100.0 221 100.0
One-year Post-Test 28 48.0 21 70.0 62 75.0 25 51.0 136 61.0
Pre-Practice-Quest 59 100.0 30 100.0 83 100.0 49 100.0 221 100.0
One-year Post-Practice-Quest 35 59.0 24 80.0 70 84.0 27 55.0 156 71.0
Pre-Int-mothers 118 100.0 60 100.0 166 100.0 98 100.0 442 100.0
One-year Post-Int-mothers 58 49.0 44 73.0 112 67.0 50 51.0 264 60.0
Total 416   239   659   347   1661  
UMS = Unidades Municipais de Saúde (Municipal Health Units); PFS = Programa da Família Saudável (Healthy Family Program).
Table 2. Means for correct answers in pre-test, immediate post-test and one-year post-test, according to professional category. Belém, 2004
Professional
Pre-Test
Immediate  
Post-Test
One-year  
Post-Test
Pre-Test versus 
Immediate Post-Test
Pre-Test versus  
One-year Post-Test
Immediate Post-Test 
versus One-year Post-Test
Mean Variance Mean Variance Mean Variance
PFS physicians 11.5 5.6 14.7 5 13.7 5 P < 0.001 P < 0.001 P = 0.05
UMS physicians 13 3.8 14.9 5.8 14.3 4 P < 0.001 P < 0.001 P = 0.35
PFS nurses 8.3 4.7 10.1 3.9 10 3.9 P < 0.001 P < 0.001 P = 0.76
UMS nurses 7.8 4.9 10.1 2.9 9.4 2.9 P < 0.001 P = 0.002 P = 0.09
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about or observed the child’s behavior, and among the One-
year Post-Int-mothers, this proportion was 54.2%. This differ-
ence was statistically significant, with the only exception being 
the UMS physicians. In scheduled consultations, this percentage 
increased from 29.0% to 65.2%.
Regarding the question “Do you usually give mothers guide-
lines on how to stimulate their children’s development?”, 74.0% 
answered “yes” in the Pre-Practice-Quest, and 95.5% answered 
“yes” in the One-year Post-Practice Quest. This difference was sta-
tistically significant for all professional categories except for the 
UMS physicians. Among the Pre-Int-mothers, only 11.1% of 
the mothers interviewed stated that they had received some form 
of professional guidance on how to stimulate their child’s devel-
opment. Among the One-year Post-Int-mothers, this percentage 
increased to 30.3%, which was a statistically significant increase, 
except among the UMS physicians (Figure 3). In interviews with 
Figure 3. Answers to the question “Did the professional guide the mother about how to stimulate her child’s development?”
Professionals’ responses Mothers’ responses
PSF physician PrePQ
PSF physician 1YPQ
PSF nurse PrePQ
PSF nurse 1YPQ
UMS nurse PrePQ
UMS nurse 1YPQ
Total PrePQ
Total 1YPQ
UMS physician PrePQ
UMS physician 1YPQ
PSF physician PreIM
PSF physician 1YIM
PSF nurse PreIM
PSF nurse 1YIM
UMS nurse PreIM
UMS nurse 1YIM
Total PreIM
Total 1YIM
UMS physician PreIM
UMS physician 1YIM
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
63.8 36.3
100.0 0.0
4.5
75.9 24.1
91.3 8.7
83.1 16.9
95.7 4.3
69.4 30.6
92.6 7.4
74.0 26.0
95.5
8.5 91.5
22.4 77.6
69.7
11.7 88.3
13.6 86.4
10.2 89.8
36.6 63.4
15.5 84.5
40.0 60.0
11.1 89.9
30.3
Yes No Yes No
Professionals’ responses Mothers’ responses
PSF physician PrePQ
PSF physician 1YPQ
PSF nurse PrePQ
PSF nurse 1YPQ
UMS nurse PrePQ
UMS nurse 1YPQ
Total PrePQ
Total 1YPQ
UMS physician PrePQ
UMS physician 1YPQ
PSF physician PreIM
PSF physician 1YIM
PSF nurse PreIM
PSF nurse 1YIM
UMS nurse PreIM
UMS nurse 1YIM
Total PreIM
Total 1YIM
UMS physician PreIM
UMS physician 1YIM
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Yes No Yes No
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
69.5 30.5
94.3 5.7
2.6
76.7 23.3
95.8 4.2
75.9 24.1
100.0 0.0
65.3 34.7
96.3 3.7
71.9 28.1
97.4
17.8 82.2
22.4 77.6
65.5
21.7 78.3
18.2 81.8
27.7 72.3
47.3 52.7
16.3 83.7
34.0 66.0
21.7 78.3
34.5
76.7
Figure 1. Answers to the question “Did the professional ask the mother what she thought about her child’s development?”
Professionals’ responses Mothers’ responses
PSF physician PrePQ
PSF physician 1YPQ
PSF nurse PrePQ
PSF nurse 1YPQ
UMS nurse PrePQ
UMS nurse 1YPQ
Total PrePQ
Total 1YPQ
UMS physician PrePQ
UMS physician 1YPQ
PSF physician PreIM
PSF physician 1YIM
PSF nurse PreIM
PSF nurse 1YIM
UMS nurse PreIM
UMS nurse 1YIM
Total PreIM
Total 1YIM
UMS physician PreIM
UMS physician 1YIM
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
66.1 33.9
94.6 5.4
1.2
80.0 20.0
95.8 4.2
79.5 20.5
100.0 0.0
79.6 20.4
96.2 3.8
76.0 24.0
98.8
25.4 74.6
55.2 44.8
45.8
26.7 73.3
34.1 65.9
25.3 74.7
56.3 43.7
21.4 78.6
66.0 34.0
24.7 75.3
54.2
Yes No Yes No
Figure 2. Answers to the question “Did the professional routinely assess the child’s development?”
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the mothers of children with scheduled appointments, the per-
centage increased from 15.3% among the Pre-Int-mothers to 
34.8% among the One-year Post-Int-mothers.
DISCUSSION
The aim of this study was to contribute towards the process of 
reorienting healthcare actions that are focused on monitor-
ing child development and also to obtain knowledge of teach-
ing-learning methodologies that are geared towards healthcare 
professionals.
The assessment on the professionals prior to training, which 
was achieved by applying the pre-test, showed that they had inad-
equate levels of knowledge regarding child development, in all pro-
fessional categories but most markedly among the nurses. Della 
Barba applied the same tool as used in this pre-test to 65 first and 
second-year pediatric residents in São Paulo and obtained higher 
mean scores (13.9; 73.2%) than those achieved by the physicians 
in the present study, which was conducted in Belém.18 This out-
come may have arisen because the São Paulo residents were pur-
suing specialization in pediatrics and might have had more taught 
content relating to development of practice and academic activi-
ties within medical residency, whereas not all of the Belém phy-
sicians had a residency/specialization in pediatrics. Other studies 
have also shown gaps in physicians’ knowledge of child develop-
ment.19,20 In assessing the training of PSF nurses in Fortaleza, Ceará, 
for early detection of psychomotor disorders in breastfed infants, 
Nobrega et al. also found that most nurses considered themselves 
to be ill-prepared for this function.21 The nurses’ difficulty was also 
observed by other authors.22,23
In the Immediate Post-Test, conducted at the end of the 
Child Development Monitoring Course, a statistically significant 
improvement in knowledge could be seen. The mean percentage 
of correct answers exceeded 70%, for questions in all professional 
categories, thus showing that there had been good assimilation of 
the content addressed in the course. In the post-test performed 
one to three years after the course (One-year Post-Test), it could 
be seen that the knowledge acquired had been retained in rela-
tion to the Immediate Post-Test. The difference was not statisti-
cally significant, and a mean percentage of correct answers below 
70% was only found among the UMS nurses. These data show 
that the knowledge acquired was retained for a period of one 
to three years. Reichert used the same assessment tool as in the 
present study as well as the “Monitoring Child Development in 
the IMCI Context” handbook, in training for 45 nurses in PFS 
teams in the city of João Pessoa, Northeastern Brazil.15,24 The 
author observed a statistically significant improvement in child 
development knowledge four months after the program, with the 
percentage of correct answers increasing from 56.2% to 65.4%.
In Turkey, Ertem et al. assessed a development training 
process for physicians and nurses in primary care and found 
an improvement in the knowledge and practices of these pro-
fessionals in an immediate assessment and in one conducted a 
year after the training.25 Other studies have also demonstrated 
the effectiveness of child development training processes that are 
aimed at medical students and primary healthcare profession-
als, in institutional programs that ensure not only health promo-
tion and disability prevention but also care for children who have 
been identified as presenting a problem in their development.26,27 
Parents’ opinions regarding their children’s development 
have been recognized by many researchers as having high sen-
sitivity and specificity for detecting possible disorders.28-31 
However, primary care professionals do not always fully appreci-
ate parental complaints regarding possible problems in their chil-
dren’s development. In the present study, most of the profession-
als stated that they asked mothers what they thought about their 
children’s development. However, less than half of the mothers 
gave affirmative answers to this question. PFS nurses were the 
ones who most frequently incorporated this type of approach 
among the mothers after the program had been implemented, 
possibly because of their increased awareness of the importance 
of sharing with the parents the perception of their child’s devel-
opment. This relationship seems to be more emphasized in nurs-
ing courses, and it also needs to be adopted by physicians. Other 
research studies also seem to corroborate these findings.23,24 
When the professionals were asked whether they routinely 
assessed the child’s development during the consultation, most 
of them also answered “yes”, while less than half of the mothers 
perceived that their children’s development was being assessed. 
This percentage increased to 54.2% after the program and to 
65% when considering only the children who attended sched-
uled appointments. The changes were more significant among 
the UMS nurses. It is possible that the mothers did not notice 
that their children’s development was being assessed because of a 
lack of proper communication. In relation to the same question, 
Ribeiro et al. found that 51.9% of the mothers attended by UMS 
physicians answered “yes”,32 and Reichert recorded that 48% gave 
affirmative answers before and 79.1% after the program, in a 
study on consultations provided by PFS nurses.24
In a study conducted by Halfon et al. among mothers 
attended by pediatricians in the United States, it was found that 
57% of the children aged between 10 and 35 months old received 
developmental assessment, and that 45% of the parents remem-
bered that the pediatrician told them that he/she was assessing 
their child’s development, while 39% stated that their child was 
assessed using some type of procedure that was included in the 
developmental assessment.33 It is noteworthy that in the United 
States, developmental assessment is mandated by law.34
With regard to guidance for mothers on their children’s 
development, most of the professionals said that this was per-
formed. For this same question, however, the mothers showed 
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a much lower percentage of affirmative responses, even when 
only the scheduled consultations were taken into consider-
ation. The UMS nurses presented the largest change in their 
attitudes regarding this item after training. In investigating this 
same question, Ribeiro et al. and Reichert also found that lower 
percentages of the mothers reported having received guidance 
on their children’s development during their appointments.24,32 
Thus, it is possible to conclude that the health professionals’ 
awareness of the importance of providing mothers with guid-
ance on their children’s development increased after the train-
ing process and that, in general, nurses showed better perfor-
mance of this activity than did physicians. 
These findings allow us to make two observations. Firstly, 
regarding the physician’s role in monitoring child develop-
ment, irrespective of whether this is a family physician or a 
pediatrician working in a primary healthcare unit, the find-
ings from the present study suggest that better knowledge does 
not always result in better practices. Secondly, it can be seen, 
from this and other studies conducted in different regions of 
the country, that there is insufficient knowledge about child 
development. It is also worth noting that various work con-
ditions and processes play a role in these healthcare units in 
Belém, namely the higher demands placed on UMS physicians 
by children with clinical complications and the salary differ-
ences that are dependent upon whether the professional works 
for the UMS or for the PFS.
Taking into account the profound changes in families, soci-
ety and healthcare that have taken place over recent decades, 
children and adolescents now present new demands and health 
needs. In this context, constant updates to the search for appro-
priate and timely responses are thus essential and should include 
appropriate training and professional qualification, and organi-
zation of health services such that they promote integration, con-
nection and continuity of care.
One limitation in this study that may have had some influ-
ence on the final result from evaluating the professionals one to 
three years afterwards was that was that some of the professionals 
in the study group were no longer present. To deal with this, one 
suggestion would be to keep track of a larger number of profes-
sionals, so that only the ones still present after working for at least 
one year in primary health care would be assessed.
CONCLUSIONS
One positive conclusion that can be drawn from the pres-
ent study, and which is supported by the literature, is that well-
designed training programs and continuing education, with 
appropriate methodologies, can improve health professionals’ 
knowledge in this field. It could be concluded from the present 
study that the professional training process, involving not only 
theoretical training but also practice and follow-up meetings to 
discuss cases, increased the knowledge among professionals in 
all categories, and that this knowledge was retained over time. It 
is essential to maintain this process of continuing education, so 
that this knowledge can further increase and transform into pro-
fessional practice.
REFERENCES
1.  Molina H, Bedregal P, Margozzini P. Revisión sistemática sobre eficacia 
y costo de intervenciones para el desarollo biopsicosocial de la 
niñez. Programa de salud familiar y comunitaria e salud del niño y del 
adolescente. Santiago de Chile: Tierra Mía; 2002.
2.  Palfrey JS, Hauser-Cram P, Bronson MB, et al. The Brookline Early 
Education Project: a 25-year follow-up study of a family-centered early 
health and development intervention. Pediatrics. 2005;116(1):144-52.
3.  Maulik PK, Darmstadt GL. Community-based interventions to 
optimize early childhood development in low resource settings. J 
Perinatol. 2009;29(8):531-42.
4.  Gormley WT Jr, Phillips DA, Newmark K, Welti K, Adelstein S. Social-
emotional effects of early childhood education programs in Tulsa. 
Child Dev. 2011;82(6):2095-109.
5.  Hadders-Algra M. Challenges and limitations in early intervention. 
Dev Med Child Neurol. 2011;53 Suppl 4:52-5.
6.  Brasil. Ministério da Saúde. Caderneta de saúde da criança. Brasília: 
Ministério da Saúde; 2006. Available from: http://bvsms.saude.gov.
br/bvs/publicacoes/menina_final.pdf. Accessed in 2013 (Jul 5).
7.  Resegue R, Puccini RF, Silva EM. Risk factors associated with 
developmental abnormalities among high-risk children attended at 
a multidisciplinary clinic. Sao Paulo Med J. 2008;126(1):4-10.
8.  Figueiras ACM, Souza ICN, Figueiras HM, Brito RHF, Silva IM. 
Identificação precoce dos problemas de desenvolvimento infantil 
no programa de estimulação precoce da unidade de referência 
especializada materno-infantil-adolescente. In: 32o Congresso 
Brasileiro de Pediatria e 10o Congresso Paulista de Pediatria; 2003 out. 
7-11. São Paulo: Sociedade Brasileira de Pediatria; 2003. [abstract]. 
9.  Figueiras AC, Puccini RF, da Silva EM, Pedromônico MR. Avaliação 
das práticas e conhecimentos de profissionais da atenção primária 
à saúde sobre vigilância do desenvolvimento infantil [Evaluation of 
practices and knowledge among primary health care professionals 
in relation to child development surveillance]. Cad Saude Publica. 
2003;19(6):1691-9.
10.  SESMA - Secretaria Municipal de Saúde. Relatório de Gestão 2004. 
Belém: SESMA; 2004. 
11.  Figueras AM. Programa de vigilancia de desarrollo infantil en el contexto 
de AIEPI. In: Benguigui Y, Bissot AA, eds. Desafíos em la atención 
pediátrica em el siglo XXI. La estrategia AIEPI em el XIII Congresso 
Latinoamericano de Pediatría. Panamá: Organización Panamericana 
de la Saude; 2003. p. 99-109. Available from: http://www1.paho.org/
spanish/ad/fch/ca/si-desafio.pdf. Accessed in 2013 (Jul 5).
ORIGINAL ARTICLE | Figueiras ACM, Puccini RF, Silva EMK
218     Sao Paulo Med J. 2014; 132(4):211-8
12.  Davis D. Does CME work? An analysis of the effect of educational 
activities on physician performance or health care outcomes. Int J 
Psychiatry Med. 1998;28(1):21-39.
13.  Davis D, O’Brien MA, Freemantle N, et al. Impact of formal continuing 
medical education: do conferences, workshops, rounds, and other 
traditional continuing education activities change physician 
behavior or health care outcomes? JAMA. 1999;282(9):867-74.
14.  Brasil. Ministério da Saúde. AIDPI Atenção integrada às doenças 
prevalentes na infância: curso de capacitação. Ministério da Saúde, 
Organização Mundial da Saúde, Organização Pan-Americana da 
Saúde. 1a ed. rev. Brasília: Ministério da Saúde; 2001. Available from: 
http://bvsms.saude.gov.br/bvs/publicacoes/aidpi_modulo_1.pdf. 
Accessed in 2013 (Jul 5).
15.  Figueiras AC, Souza ICN, Rios VG, Benguigui Y. Manual para vigilância do 
desenvolvimento infantil no contexto da AIDPI. Washington: Organização 
Pan-Americana da Saúde.; 2005. Available from: http://www.bvsde.paho.
org/bvsacd/cd61/vigilancia.pdf. Accessed in 2013 (Jul 5). 
16.  Dean AG, Dean JA, Coulombier D, et al. Epi Info: a word processing, 
database, and statistics program for epidemiology on micro-
computers [disquete]. Centers of Disease Control and Prevention. 
Version 6. Atlanta; 1994.
17.  Coulombier DM. Epitable software. Epiinfo 6 epidemiological 
package version 2.0. Atlanta, GA: Division of Surveillance and 
Epidemiology, Centers for Disease Control; 1994.
18.  Della Barba PCS. Avaliação da grade curricular e conhecimentos 
de residentes em pediatria sobre vigilância do desenvolvimento 
[thesis]. São Carlos: Universidade Federal de São Carlos; 2007. 
Available from: http://www.bdtd.ufscar.br/htdocs/tedeSimplificado/
tde_arquivos/9/TDE-2007-12-20T09:12:12Z-1681/Publico/1615.pdf. 
Accessed in 2013 (Jul 5).
19.  Lian WB, Ho SK, Yeo CL, Ho LY. General practitioners’ knowledge on 
childhood developmental and behavioural disorders. Singapore Med 
J. 2003;44(8):397-403. 
20.  Beggs S, Sewell J, Efron D, Orkin C. Developmental assessment of 
children: a survey of Australian and New Zealand paediatricians. J 
Paediatr Child Health. 2005;41(8):444-8.
21.  Nóbrega MFB, Jorge MSB, Valdés MTM, Silva LMS. Formação do 
enfermeiro para detecção precoce de desvios psicomotores em 
lactentes  - Fortaleza, estado do Ceará, Brasil. Acta Scientiarum 
Health Sciences. 2003;25(2):183-90. Available from: http://periodicos.
uem.br/ojs/index.php/ActaSciHealthSci/article/view/2230/1458. 
Accessed in 2013 (Jul 5).
22. Bergner CP, Young-Cureton V. Research award winner: 
neurodevelopmental assessment of at-risk learners by school nurses 
and their tools of choice. J Sch Nurs. 1998;14(4):29-39.
23.  Hahn JE. Addressing the need for education: curriculum development 
for nurses about intellectual and developmental disabilities. Nurs Clin 
North Am. 2003;38(2):185-204.
24. Reichert APS. Vigilância do desenvolvimento neuropsicomotor 
de lactentes na estratégia da saúde da família [thesis]. Recife: 
Universidade Federal de Pernambuco; 2011. Available from: http://
www.ufpe.br/posca/images/documentos/teses_e_cissertacoes/
altamira.pdf. Accessed in 2013 (Jul 5).
25.  Ertem IO, Pekcici EB, Gok CG, et al. Addressing early childhood 
development in primary health care: experience from a middle-
income country. J Dev Behav Pediatr. 2009;30(4):319-26.
26. Earls MF, Hay SS. Setting the stage for success: implementation of 
developmental and behavioral screening and surveillance in primary 
care practice--the North Carolina Assuring Better Child Health and 
Development (ABCD) Project. Pediatrics. 2006;118(1):e183-8. 
27. Ertem IO, Atay G, Bingoler BE, et al. Promotion child development at 
sick-child visits: a controlled trial. Pediatrics. 2006;118(1):e124-31.
28. Glascoe FP. Evidence-based approach to developmental and 
behavioural surveillance using parents’ concerns. Child Care Health 
Dev. 2000;26(2):137-49.
29. Glascoe FP. Parents’ evaluation of developmental status: how well do 
parents’ concerns identify children with behavioral and emotional 
problems? Clin Pediatr (Phila). 2003;42(2):133-8.
30. Limbos MM, Joyce DP. Comparison of the ASQ and PEDS in screening 
for developmental delay in children presenting for primary care. J 
Dev Behav Pediatr. 2011;32(7):499-511.
31. Martin AJ, Darlow BA, Salt A, et al. Identification of infants with 
major cognitive delay using parental report. Dev Med Child Neurol. 
2012;54(3):254-9.
32. Ribeiro AM, Silva RR, Puccini RF. Conhecimentos e práticas de 
profissionais sobre desenvolvimento da criança na atenção básica 
à saúde [Knowledge and practices regarding child development 
among primary healthcare]. Rev Paul Pediatr. 2010;28(2):208-14.
33. Halfon N, Regalado M, Sareen H, et al. Assessing development in the 
pediatric office. Pediatrics. 2004;113(6 Suppl):1926-33.
34. Developmental surveillance and screening of infants and young 
children. Pediatrics. 2001;108(1):192-6.
Sources of funding: None 
Conflict of interest: None
Date of first submission: January 30, 2013 
Last received: August 5, 2013 
Accepted: August 15, 2013
Address for correspondence:  
Amira Consuêlo Melo Figueiras  
Rua do Sol, 135  
Maguari — Ananindeua (PA) — Brasil  
CEP 67030-380  
E-mail: afigueiras2@gmail.com
